(Received 7 August 1980)
Thermally-stimulated-current (TSC} technique consists of heating a dielectric, with excess carriers having been introduced. The current flowing under the effect of applied electric field is then recorded as a function of increasing temperature. The current maximum obtained is called a "transport TSC peak" if it appears due to thermally activated transport of carriers initially generated at one electrode and collected at the other. In this paper the transport of carriers, controlled by multiple trapping, is studied when the temperature of the system is increased linearly with time. The general equations for current density in a TSC experiment are obtained and are applied for the cases of a single trap and an exponential trap distribution. The condition for a TSC current maximum, initial rise of current, and partial heating technique are studied in detail. The properties of the transport TSC peak differ considerably from those of the classical TSC; the position of the current maximum and activation energy found from partial heating at the maximum depend on the field applied and on sample thickness, It is also found that there exists a correlation between the transport TSC peak and time-of-flight signal, and the transport parameters found from TSC ( pSP T, «) and from (11) we get p(x, r, «) = -n («) exp («/ar)p, (x, r), «& «(r) . (15) 0 For traps below the release energy «&«(T) we can neglect in (11) the release term and take into consideration only the capture process, which
Putting (15) and (16) 
where Ã0 is the concentration of transport states. It can be shown that this assumption is not essential for the theory, which can be developed R1.so without the use of Eq. (10). Equation (6) can now be rewritten as e" ",'r ' =C(.) 
(11) P (x, )') = gz ' ' + )'"(x,T')), ((7) P.(x, r) l (T) where P,(x, T), X(r), and v(T) are defined for
carrier density P(x, T):
with the initial condition (13) and the boundary condition~( T)
with the initial condition x(TO) =0, which results from (12) and (13). The solution of this equation yields the low motion of the mean
The experimentally measured quantity is the total current density which results from (12), (17), and (18). Integrating Eq. (23) in x and using (24) we obtain
which, with the use of (5) and (12), can be rewritten as
Integrating Eq. (23) after multipling by x and using (24), (25), and (26) we get an equation for the evolution in space of the mean of, the packet as should be expected, for the total charge is conserved.
The mean position of the packet is defined as
It can be observed that for dispersive transport the velocity of the mean P dx/dT is usually much smaller than the drift velocity v(T) of a carrier.
In this case Eq. (28) describing the position of the mean takes a simple form
and an approximate solution describing the carrier packet can be obtained (43) which implies that the maximum temperature of the TSC transport peak should not only depend on the electric field, which has beenobserved experimentally, "~b ut also on the thickness of the sample.
Although for a single level the dependence is rather weak, it cannot be at all neglected for the dispersive case (see Fig. 4 One should note that the lower limit of integration in Eqs. (41) and (44) 
"'(T, -) = C(e)n(~)d', 
This last relation implies that the partial-heating experiment interrupted at T, yields approximately the release energy z(T') at this tempera ture. The basic concepts behind the theory of a TSC transport peak are very similar to that used in the theory of transient photoconductivity.
In order to facilitate the an. alysis of properties of the transport peak, concepts of release temperature and transit temperature are introduced. The release temperature T", an equivalent of the lifetime in an isothermal experiment, is a temperature, depending on initial temperature T"heating rate P and trap depth q, at which the release rate from this trap reaches its maximum.
In fact, release energy and release temperature are symmetrical concepts, in the sense that for any given temperature one can find in a continuum of traps the one having the release energy at this temperature, and for any particular trap its release temperature can be defined. The 
